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(57) Abstract 

The proposed method of dispensing micro-doses of aqueous 
solutions of substances onto a carrier involves wetting the end face 
of the rod-shaped transport element with the aqueous solution of 
the substance in question, formation on the said face of the required 
dose of the substance, after which it is transferred and brought into 
contact with the carrier surface. During the process of forming the 
dose and its transfer, the temperature of the aqueous solution and 
that of the end face of the transport element are maintained 
essentially at the dew point of the surrounding air. The claimed 
device for dispensing micro-doses onto a carrier comprises a base (1) 
in the form of a plate on one side of which are attached by one end a 
plurality of rods (2), the faces (3) of the free ends of which are 
aligned in a single plane. According to the invention, the device is 
provided with a means for maintaining the temperature of the end 
faces (3) of the free ends of the rods (2) essentially at the same level 
as the dew point of the surrounding air. The invention is intended 
for use primarily in dispensing doses and introducing micro-doses 
of aqueous solutions containing biological compounds. 
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(57) Pe^epax 

CnOCo6 MHKpOil03HpOBaHJW BOflHblX paCTBOpOB BCIIICCTB Ha HOCHTCJIb 

3aKnio4aeTCJi b tom, hto ocymecTBjmioT CMa4H&aHHe TopueBoii noBepxHOCTH 
TpaHcnopTHpyiomero ^ncMcma cTepacHeBHiiHOH (|)opMbi boahlim pacTBopoM 
BemecTBa, o6pa30BaHHe Ha 3toh noBcpxHocTH 3aaaHHOH ao3bi 3Toro BemecrrBa, ^ 
nocnenyioinee nepeHeceHHe h conpHKocHOBeHHe ee c noBepxHocTbio HOCHTejia, i 
npH 3tom TeMnepaTypy Boworo pacTBopa BemecrBa h TeMneparypy TopuoBofl 
noBepxHoc™ TpaHcnoprHpyioiuero sJieMem-a b npouecce o6pa30BaHna ao3bi w 
ce nepeMeweHMH nojmepacHBaiOT no cymecrcy paBHoii TeMnepaType tohkh 
pocw oxpyacaioiuero B03ayxa. 

3aHBJWeMOe yCTpOHCTBO MHKp0flO3HpOBaHH5! BOflHblX pacrrBopoB BemecTB Ha 
HOCHTeflb COiiepXHT OCHOBaHHC (1) B (J)OpMC riJiaCTHHbl, Ha OflHOH CTOpOHe 

KOTopoii 3aKperuieHO ouhhmh KOHiiaMH mhoxccctbo crepxHeH (2), TopuoBbie 
noBepxHocTH (3) cbo6ohhmx kohuob KOTopbix pacnojioxeHbi b ojihoh 
iuiockocth. ComacHo H3o6peTeHHio, ycrpoHCTBO CHaSxeHO cpeacTBOM 
noiiaepacaHHJi TeMnepaTypbi TopuoBbix noBepxHocTefi (3) CBo6ojiHbix kohuob 
CTepacHefi (2) no cymecTBy paBHofi Tonxe pocw OKpyaeaiomero B03ayxa. 

H3o6peTeHHe npc^Ha3HaneH0 npeHMymecTBeHHO juix fl03HpoBaHHfl h 

BHeceHHfl MHKpO/103 BOflHblX paCTBOpOB, COflepJKaiUHX 6HOJIOrHHeCKHe 
KOMnOHeHTbl. 



HCKJIIOHHTEJIbHO flJIfl UEJIEft HHOOPMAIJHH 
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CflOC 6 MHKpOH03Hp BBHHH BOflHMX paCTBOpOB BdUeCTB Ha 

HOCHTejib h ycTpoHCTBO juiH ero ocymecrBJieHHfl 

OGuiaCTb TeXHHKH 

5 HacroJimee H3o6pereHHe othochtca k o6jiacTH 6HOJioraH, a TOHHee k 

CnOCo6y MHKpOH03HpOBaHHfl BOHHWX paCTBOpOB BemeCTB' Ha HOCHTeJIb H 

ycrrpOHCTBy juix ero ocymecTaneHHH. 

npeauiecTByiouiHM ypoBeHb tcxhhkh 

IllMpOKO H3BeCTeH Cn0C06 MHKpO#03HpOBaHHH BOflHblX pacTBopoB BemecTB 

10 Ha HocHTcnb, Hcnojib3yK)iixHH pa3pe3KCHHe cpejibi Haa noBepxHocTbio 
H03HpyeMoro pacTBopa ana 3anojiHeHHfl 3aMKHyroro KanH6poBaHHoro o&bCMa n 
H36biTOHHoe jiaBJieHHe ma ero BbrrajixHBaHHs H3 KaimGpoBaHHoro o&beMa b 
pacTBop hjih Ha noBepxHocTb hochtcjm. ycrrpoMCTBO nju ocymecTBJieHHfl 
yKa3aHHoro cnoco6a coaepacHT npeiM3HOHHyio napy "uhjihhup— nopmeHb", rjae 

15 nepeMemeHHe nopuiHH OTHocHTenbHO umiHHJipa C03flaer pa3pe)KeHHe noji 
nopuiHeM h TeM caMbiM o6ecne4HBaer 3anojiHeHHe nonnopuiHeBoro 
npocrpaHCTBa MHKpoo&beMOM pacTBopa, KOTopwii npH o6paTHOM 
nepeMemeHHH nopuiHa cooTBercTBeHHo BbrranKHBaeTca H3 3anojiHeHHoro 

npOCTpaHCTBa. yBCJIHHCHHe KOJIHMCCTBa Ofl HOBpeMCH ho npHroTaBJiHBaeMbix 

20 MHxpoo&beMOB sthm cnocoSoM JiocTHraeTca nyrcM yBCJiHMCHHa HHcna 
napanJicjibHo pa6oTaiomHX KaHanoB. YKa3aHHbiH cnoco6 h ycTpoficrBo 
06ecneHHBaK)T MHKpOJ103HpOBaHHe BOflHblX pacTBopoB BemecTB B HHana30He OT 
jiecHTKOB mji. no 1 MKfl, c TOMHocibK) 0.5% + 1% (Cole-Parmer ® micro and 
macropipettors; L-07839-51 + L-07839-76). MHoroKaaanbHwe ycrpoHCTBa 

25 (Chempette ® multichannel pipettes — L-07915-60) o6ecneHHBafOT 

MHKpOfl03HpOBaHHe COOTBeTCTBeHHO OT fleCflTKOB Wl. RO 5 MKJ1, C TOHHOCTbK) 

1.5% * 2%; npH MaxcMManbHOM HHCJie napaJUienbHbix xaHajiOB 12. 
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yKZOaHHblH Cn0C06 H yCTpOHCTBO HC npHrOUHbl JUW iI03HpOBaHHfl O&bCMOB, 

MeHbtUHX hcm 1 mkji. KpoMe Toro, ohh xapaKTepH3yicrrcfl HCBblCOKOH 
npoH3BoHHTeJibHOCTbfo ji03HpoBaHHH (MaxcHMajibHoe hhcjio napajuiejibHbix 
xananoB 12). 

5 H3BecrreH cnoco6 MHKpoao3HpoBaHHa bouhhx pacTBopoB BemecTB Ha 
HocMTejib Hcnojib3yeMwii b BIOMEK® 1000 Automated Laboratory 
Workstation npoH3BOJicTBa 4>HpMbi BECKMAN juw BbicoKOKanecTBeHHoro 
nepeHoca kjiohob, KJieronHbix jihhhh, 6aKTepHii, bojwmx pacTBopoB flHK h ap. 
yka3aHHMH cnoco6 MHxpofl03MpoBaHHa BKjiwHaerr Hcnojib30BaHHe 

10 TpaHcnoprapyiomero aneMeHra crepxHeBHiiHOH 4>opMbi. CnocoS 3aKJH0Haercfl 
b cMaMHBaHHH noBepxHocTH cBo6oflHoro KOHua TpaHcnopTHpyioiuero aneMeHTa 

BOJIHMM paCTBOpOM BeiUeCTBa, 06pa30BaHIW Ha 3T0H nOBepXHOCTH HCKOTOpOH 

ilo3bi BOjiHoro pacTBopa 3Toro BcmecTBa c nocjiejiyioiHHM nepcMemeHHeM h 
conpHKocHOBCHHeM ^03bi c noBcpxHocTbio HocHTejm. YKa3aHHbiH cnoco6 

15 OCHOBaH Ha HCnOJlb30BaHHH CHJ1 MeXMOJiexyJWpHOrO B3aHMOiieHCTBHH Ha 

rpaHHue pa^ena 4>a3 acHflKocrb-TBepfloe tcho. 

H3BecrHO Taoce ycrpoflcTBO jwx ocymecTaneHHfl onHcaHHoro cnoco6a. 

YcTpoHCTBO conepaoiT ocHOBaHHc b 4>opMe nnacTHHw, Ha oflHoii cropoHe 
KOTopofl ojihmmh KOHuaMH 3aKpenneHO 96 Hrjioo6pa3Hbix CTepaoiefi, TopueBbie 
20 noBcpxHOCTH KOTopwx pacnoJioaceHbi b o;ihoh iuiockocth (S91-8545-AP-20; 
1991 Beckman Instruments, Inc.; Bulletin No7883). 

PacnojioaceHHe CTepacHeii Ha njiacTHHe tohho cooTBercrByeT pacnanoaceHHio 
HHeex, coaepacaiuHX pacrBopw, Ha nnaHiuere. ripH 3tom BbinycxaeTCH ;ma 

THnopa3Mepa CTepHCHeH, OTJlMHaJOlUHXCa flHaMCTpOM TOpUOBOH nOBepXHOCTH 

25 (0.0015" tip pins — P/N 372172 ; 0.060" tip pins — P/N 372173; S91-8545- 
AP-20; 1991 Beckman Instruments, Inc.; Bulletin No7883). 

IlepeHOc MHKpojQ03 BOflHbix pacTBopoB BemecTB H3 flHeex imaHiueTa Ha 
HOCHiejib ocymecTBJiaiOT cjiejiyiouiHM o6pa30M. 
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flnacTMHy co crrepxHflMH 3aKpemwK)T b aepacaTejie, cocrrbiKOBaHHOM c 
nepeMeiuaiomeHCH tojiobkoh no3HiwoHepa. IlepeMemaa roJioBKy iuiacTHHy 
no3HUHOHHpyiOT Haa ruiaHiueTOM Tax, hto n<m Kaacaofi hhchkoh 0Ka3bmaeTCJj 
ojwh crrepaceHb, 3aTeM iuiacTHHy onycieaioT no xoopuHHaTe Z npH 3tom 
5 cTepxHH norpyacaioTCH b aneiiKH njiamnera h cMaHHBaioTCfl coaepacainHMHCfl b 
hhx pacTBopaMH. Ilocne 3Toro iuiacTHHy noiiHHMajoT no KoopuHHaTC Z, 
nepeMemaioT b npocrpaHCTBe h no3HunoHHpyioT Haa noBepxHOCTbio hochtcjih. 
3aTeM nnacTHHy cHOBa onycxaioT no KoopAHHaTc Z no conpHKOCHOBCHHH 

KOHUOB CTepXHefi C nOBepXHOCTbK) HOCHTejIH, B pe3)7IbTaTe Hero MHKpOJI03bI 
10 paCTBOpOB BCUICCTB CO CMOHeHHblX KOHUOB crepacHeH nepeHocaTOi Ha 
HOCHTCJIb. riOCJie 3TOIX) CTepXHH OHHUiaiOTCa, CTepHJlH3yK)TCa, BblCyUIHBaiOTCJI, 

3aTeM uhkj] noBTopaeTCH. TaKMM o6pa30M npHMepHO 3a 30 mhhjt nepeHocHTca 
1536 o6pa3uoB Ha HocHTOib, T.e. H3BecTHbie cnoco6 h ycTpoHCTBO no3BOJWioT 

nOBblCHTb npOH3BO^HTeJIbHOCTb fl03HpOBaHHJi H nepeHeceHHfl BOflHbDC 

15 pacTBOpoB bclucctb no cpaBHeHHio c BbimeonHcaHHWMH cnoco6oM H 
ycTpoiicTBOM . OjmaKo, bo3Moxhocth yKa3aHHon> cnoco6a orpaHHHeHbi 
cxopocTbK) npouecca HcnapeHHfl MHxpoao3bi xmukocth c TpaHcnoprapyioiuero 
aneMeHta - crepamfl. 

ripH yMCHbUICHHH ejIHHHMHOrO MHKpOO&beMa RO fleCOTKOB H MeHee 

20 HaHOJiHTpoB pacTBop caabHo Hcnapaerca, BH3KocTb ero yBejiHHHBaercfl no 
TaKoii CTeneHH, hto crraHOBHTca HCB03MoxcHbiM nepeHoc H03bi pacTBopa Ha 
HOCHTCJib, hjih naace b npouecce nepeHoca MHKpoii03a pacTBopa HcnapaeTca 

nOJIHOCTbK). 

KpoMc Toro, nocKOJibKy b H3bccthom ycTpoiicTBe TopueBaa h 6oKOBaa 
25 noBcpxHocTH cTepxHeii hmciot oflHHaKOBbiH KpaeBOH yron cManHBaHiw, Ha 

CBoSoflHMX KOHUaX CTCp)KHeW MHKpOO&beMbI paCTBOpOB (|)OpMHpyfOTC5i B BWfle 

Kanejib 3axBaTMBaa h 6oKOByio noBepxHocrrb, hto JiHMHTHpyeT MHHHManbHbm 
o&beM nepeHOCHMoro pacTBopa. Ilo 3toh npHHHHC yxynuiaercfl 

BOCnpOH3BOHHMOCTb MHKpOo6'beMa KannH, TaK KaK OHa 3aBHCHT OT riiy6HHbI 
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norpyxceHH* cTepaow (npH chh^kchhh ypoBHH pacTBopa b aneHKax lUiaHUiera 
H3MeHHTC5i niy6HHa norpyaceHHfl). 

PacKpbiTMe H3o6pereHHH 
B ocHOBy H3o6pereHHS nojioaceHa 3aflana H3MeHHTb ycjioBHH npoBeaeHHfl 

5 Cn0C06a MHKp0fl03Hp0BaHHH BOjIHblX paCTBOpOB BdUeCTB Ha HOCHTeJlb TaKHM 
06pa30M, HT06bI HCKJIIOHHTb BO3M02CH0CTb HCnapeHHfl XCHJIKOCTH CO 

crcpxHeBnaHoro TpaHcnopTHpyiomero aneMeHTa h tcm caMWM o6ecneHHTb 

MHKpOil03HpOBaHH C MHHHM&HbHMX fl03 BOflHblX paCTBOpOB BdUeCTBa C 

noBbimeHHOH TOHHocTbio h BocnpoH3BOflHMocTbio, a Taoce pa3pa6oTaTb 

10 ycrpoficTBo wn ero ocymecTBJieHHfl, KOTopoe 6bino 6w KOHcrpyKTH bho 
npocrrbiM, Hajie^cHbiM h yao6HbiM b sKcanyaTauHH. 

3aaana peuieHa TeM, mo b 3a#BjieHHOM cnoco6e mhk pono3HpoBaH rh boahmx 
pacTBopos BeiuecTB Ha HOCHTOib c Hcnojib30BaHHCM TpaHcnopTHpyiomero 
aneMeHTa ctcxhcbhahoh 4x>pMbi, BKJiiOHaioineM cMaHHBaHHc TopueBoii 

15 noBcpxHocTH TpaHcnopTHpyiomero ajicMema boahmm pacrBopoM BeiuecTBa, 
o6pa30BaHHe Ha 3Toh noBepxHocTH 3aaaHHOH jio3bi 3Toro BemecfBa, 
nocjiejiyioiuee nepeMeiueHHe h conpHKOCHOBCHHc ero c noBepxHOCTbio 
HocHTeJW, coniacHo H3o6peTeHHto, TeMnepaTypy bojihofx) pacTBopa BeiuecTBa h 
TeMnepaTypy noBepxHocrn TpaHcnopTHpyiomero aneMeHTa b npouecce 

20 o6pa30BaHHH ao3bi h ee nepeMeweHHa nojmepxcHBaioT no cyiuecTBy paBHofi 
TOHKe pocw oxpyxaioinero B03flyxa. 

3aaBmieMbiH cnoco6 npHroaeH mi MHKpo,uo3HpoBaHRH Jiio6bix BOMbix 
pacrrBopoB BemecTB. IlpeiinoHTHTejibHO HcnoJib3yK)T b KanecTBe BO/iHoro 
pacTBopa BeiuecTBa boothh pacTBop ojwroHyKJieoTHiia. 3aHBJieHHbiH cnoco6 

25 no3BOJweT ocyiuecTBJWTb MHKpono3HpOBaHHe MHHHMajibHMx (nopajiKa 0.3 mi) 
o6t>cmob BOjiHbix pacrrBopoB BeuiecTB. BjiarojiapH noji6opy yKa3aHHbix ycjiOBHH 
(no&aepxaHHe TeMnepaTypw BOiworo pacTBopa BemecrBa h noBepxHocTH 
3JieMeHTa b npouecce nepeMeiuemia no cyiuecTBy paBHofi TOHKe pocw 
oicpyacaiomero B03)iyxa) HcmnoHaeTCH ncnapeHne >khukocth, hto cnoco6cTByeT 
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nOBWUJCHHK) TOHHOCTH H BOCnpOH3BOflHMOCTH npOUeCCa MHKpOil03HpOBaHHfl, 

ynpoiuaeTca TcxHOJioraa, HCKmonaeTca 3aBHCHMocn> nepeHOCHMoro 
MHKpoo6T>eMa ot niy6HHbi norpyxcHiw cTepacHefi b pacTBop. 

IlocTaBJieHHaa 3ajiaHa peiuaeTca Taieace TeM, hto, ycTpoficTBO una 
5 MMKpoiio3HpOBaHHH boahhx pacTBopoB BeiuccTB Ha HOCHTCJib, coaepacaiuee 
ocHOBaHHe b <})opMe nnacTHHW, Ha ohhoh cropoHe KOTopoii 3aKperuieHO 

OilHHMH KOHUaMH MH03CCCTB0 CTCp^KHCH, TOpUOBbie n OBepXH OCTH CBo6oiIHbIX 

kohuob KOTopwx pacnonoaceHM b ohhoh nnocKocTH, comacHo H3o6peTeHHK), 
cHa6xeHo cpencTBOM noxwepacaHRH TeMnepaTypw TopuoBbix noBepxHOcrefi 
10 cBo6oiiHbix kohuob CTepacHefi no cymecTBy paBHOH tohkc pocw oKpyxaiomero 
B03nyxa. 

FIpejinoHTHTejibHo b KanecTBe cpencTBa nojmepacaHHfl TCMnepaTypbi 
Hcnojib30BaTb 6aTapeio sjicmchtob rienbTbe, BbinojiHeHHyro b (JjopMe imacTHHbi 
no pa3McpaM ocHOBaHHfl, KOHTaKTHpyiomyio c ocHOBaHHeM co cropoHbi, 

15 npoTHBonojioacHofi ocHameHHoft cTepxttHMH, npH 3tom ocHOBaHHe h eTepacHH 
xcenaTejibHO BbinosiHHTb H3 BbicoKOTeanonpoBOflHoro MaTcpwajia. 3to no3BOJiHT 
Jiereo aBTOMaTH3HpoBaTb npouecc nojmepscaHHfl 3anaHHOH TeMnepaTypw c 
bwcokoh tohhoctwo. KpoMe Toro, 6aTapea 3jicmchtob IlenbTbe no3BOJwer 
npocTbiM nepeKJHoneHHeM nojwpHoc™ TOKa nHTaHHfl 6bi<rrpo nepeBo^HTb 

20 cTep:KHH H3 peacHMa oxjiaameHHfl (noiuiepacaHHe TeMnepaTypw tohkh pocw) b 
pexHM HarpeBa (BwcyiiiHBaHHe crepxHeii nocjie ohhctkh h crrepHJiH3auHH), 
hto coKpaiuaeT BpeMfl UHKJia h TeM caMWM cnoco6cTByeT noBwineHHio 

npOH3BOHHTeJIbHOCTH CnOCo6a, TOHHOCTH H BOCnpOH3BOiIHMOCTH. 

Uejiecoo6pa3Ho ocHOBaHHe h crepatHH BwnoJiHaTb H3 MeTajuia c 6ojibiiJHM 
25 kos^huhchtom TeruionpoBOiiHOCTH, hto cnoco6cTByer 6wcTpoMy 
BwpaBHHBaHHK) TeMnepaTypw crepxHeii h b kohchhom HTore cnoco6cTByeT 
coxpameHHio BpeMeHH UHKJia. 
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flna cHHxceHHft TeruionpHTOKa H3 oKpyacaromefi cpezibi xejiaTcnbHO kohuw 
CTepxHefi co cropoHbi iuiacTHHbi (He norpyacaeMbie b pacTBopbi) h 
noBepxHocTH caMOH njiacTHHbi cHa6flHTb TenjioH30JwpyioiiiHM noKpbiTHeM. 
Uejiecoo6pa3HO Ha TopucBbie noBepxHocTH cbo6ohhwx kohuob crrepxHeH 
5 HaHecTH raiipo4)RnbHoe, a Ha 6oKOBbie hx noBepxHocTH — nmpo4>o6Hoe 
noKpbiTHe. 3to o6ecnenHBaeT cJx)pMHpoBaHHe MHKpoo&heMOB TOJibKo Ha 
TopueBbix noBepxHocTHX crepacneH b npouecce H3aneHeHHa H3 pacTBopoB h tcm 
caMWM noBbiuiaeT TOHHOCTb h BocnpoH3Bo;iHMOCTb cnoco6a. 

IlpeiinoHTHTejibHO ruioiuaab topuoboh noBepxHocTH Kaataoro cTepaciifl (jyw 
10 crepxHeH c KpyrjibiM ceneHHeM) Bbi6HpaTb c ynexoM BbinojiHeHHfl 
\ cooTHOiueHra: V^l/Sn/^lO^CHn), rae V — acenaeMbm o6t>cm KaruiH, 

4>OpMHpyiOUIHHCa Ha TOpueBOH nOBepXHOCTH CTCpXHa npH H3BJieHCHHH H3 

pacTBopa, R (mkm) — pajiwyc TopueBoii noBepxHocTH CTcpxHH. 

flna oSecneneHra tohhocth h BOcnpoH3BOflHMocrH cnocoGa uenecoo6pa3Ho 
15 Ha Topubi CTepacHefi HaHCCTH noKpbiTHe H3 creKna, a Ha 6oKOByio noBepxHOCTb 
— noKpbiTHe H3 (JxroporuiacTa. 

B jipyroM BapHaHTe Bbino/iHeHUH juw o6ecneHeHiw tomhocth h 
BocnpoH3BOiWMOCTH cnoco6a uenecoo6pa3Ho Ha cBo6oiiHbie kohuw CTepjKHeii 

HaHCCTH noKpbiTHe H3 CTeKrta npH 3T0M 60K0ByK) nOBepXHOCTb noKpbiTHa 

20 o6pa6oTaTb Repel Silane. 

3aaBJiaeMoe ycTpoiicTBo oTJiHMaerca KOHCTpyKTHBHofi npocTOTofl, yao6HO b 
3KcrtnyaTauHH, He TpeSyeT iwa cBoero H3roTOBJieHra Hcnojib30BaHHa 
iloporocroHiUHX MaTepHajioB h jieTajiefi. 

KpaTKoe omtcaHHe HepTeateii 
25 B flanbHeftuieM H3o6peTeHHe noHcnaeTCH nojipo6HbiM onucaHHCM npHMepoB 
ero BbinojiHeHHJj co ccbmicaMH Ha npmiaraeMbie wepTeaui, Ha KOTopwx: 

Ohi\ 1 H3o6pa«aer ycrrpoHCTBO una MHKpono3HpoBanHH boahmx pacTBopoB 
BemecTB Ha HOCHTejib, bhu CBepxy; 

Ohi\ 2 — pa3pe3 no II — II Ha $nr. 1; 
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Ohh 3 — ynacTOK A Ha tjnir. 2, yBejinneHo; 

Ohh 4 a,b,c,d — (frparaeHT ruiaHiueTa c pacTBopoM m crepaceHb b 
pa3jriHMHbix cTaurax cyr6opa npo6w, nponojibHbiH pa3pe3; 

Onr. 5 a,b,c,d — tfrparMeHT hochtcjw h crrepaceHb b paanHMHbix craaHflx 
5 HaHeceHHa npo6bi, npojiojibHbiH pa3pe3. 

JlynuiHM BapuaHT ocymecTEJieHHH H3o6peTeHHfl 
3aHBJieHHbifi cnocoS Moacer 6brrb Hcno;ib30BaH mix MHKpono3HpoBaHKH 
BOiiHbix pacTBopoB, cojiepacamHX 6HOJioraHecKHe KOMnoHeHTbi, cfrparMeHTbi 

flHK, XpOMOCOMbI, KHCTKH H JipyTHe, mm MHKpOfl03HpOBaHHfl nHmeHTOB, 

10 KpacHTeneii m apyrnx. npejuioHTHTejibHo Hcnojib30BaTb 3a*BJieHHbiH cnoco6 

JIM MHKpOH03HpOBaHRH BOilHblX paCTBOpOB OJIHrOHyKJICOTHJIOB Ha HOCHTCJIb. 
Cn0C06 MHKpOfl03HpOBaHH5J BOflHblX paCTBOpOB BCUJCCTB, CODiaCHO 

H3o6pereHHio, ocymecTaaaioT cnejiyiomHM o6pa30M. TopueByio noBepxHocTb 
TpaHcnoprapyioiuero aneMeHTa crepxaieBOH (JxjpMbi CManHBaioT boahmm 

15 pacTBopoM BemecTBa, Haxo^Hiuerocn b HneiiKe juiaHiuera. 06pa3yK>maacfl Ha 
3toh noBepxHOCTH 3aaaHHaa ^03a BemecTBa 3aTeM nepeMemaeTca h npHBojiHTca 
b conpHKOCHOBCHHc c noBepxHocTbio hochtcjw (MaTpHua c ynacrrKaMH rejw), 
xyjia OHa nepeHOCHTca. IlpH otom TCMnepaTypy BOflHoro pacTBopa BemecTBa h 
TeMncpaTypy noBepxHOCTH TpaHcnopTHpyiomero aneMCHTa b npouecce 

20 nojmepxcHBaioT no cymccTBy paBHofi Tonice pocw oKpyxaioiuero B03«ayxa, to 
ecrb paBHofi TeMnepaType, no KOTopoii aoflxeH oxnawrbca B03ayx, jum Torb, 
hto6li coaepacamHiica b HeM nap aocTHr HacbimeHna h Hanan 

KOHJieHCHpOBaTbCH. 

3to no3BOJiaeT HCKjnoHHTb HcnapcHHe xhukocth npH 06pa30BaHHH Ha 
25 TopucBOH noBepxHOCTH TpaHcnopTHpyiomero 3JieMeHTa 3aaaHHofi no3bi 
BemecTBa h npn ee nepeMeiueHHH, h tcm caMbiM noBbicHTb TOHHocTb h 

BOCnpOH3BOJlHMOCTb CnOC06a MHKpOJKOHpOBaHRH MHHHMaJlbHblX oSteMOB 

pacTBopoB BemecrB. 
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yCTpOHCTBO JUlSi MMKp Ofl 03 HpOBaH HH BOJIHblX paCTBOpOB BemeCTB, 

H3o6pa5KeHHoe Ha 4>Hr. 1, 2, 3, coaepacHT ocHOBaHHe 1, HMeioiuee (JiopMy 
npaMoyrojibHofl ruiacTHHbi, Ha oahoh cropoHe KOTopoii 3aicpenJieHO ouhhmh 
KOHuaMH MHoacecTBO, pacnojioaceHHbix napajuienbHo iipyr apyry h Ha paBHOM 
5 paccroAHHH ohhh ot npyroro CTepacHefi 2. Tlpn stom TopuoBbie noBepxHOCTH 3 
cTepxHeii 2 pacnojioaceHbi b oahoh iuiockocth, napanJieabHoii ocHOBaHHK) 1. 

Co CTOpOHbl, npOTHBOnOJ105KHOH OCHaiUCHHOH CTepXHflMH 2 K OCHOBaHHK) 1 

npHJieraeT h Haxojwrca c hhm b tciuiobom KOHTaKTe 6aTapea 4 
TCpMoaneMCHTOB, b aaHHOM npHMepe 6aTapea 4 9jicmchtob IlcjibTbe, 

10 BbinoJiHeHHan b 4>opMe miacTHHM no pa3McpaM ocHOBaHKH 1. IlocpeiicTBOM 
npoBo^oB 5 6aTapefl 4 nojiKjnoneHa k ynpaBJiseMOMy HcroHHHKy 6 
nocroflHHoro TOKa. EaTapea 4 3jicmchtob rioibTbe flBjmerca cpejicTBOM 
nojwepxaHHH TeMnepaTypw TopuoBbix noBepxHocTeii 3 crepxHeH 2 paBHOH no 
cymecTBy TeMnepaType tohkh pocbi oKpyacaiowero B03jiyxa. flpyrow cBoefl 

15 cTopoHOH 6aTapen 4 3jicmchtob IlenbTbe npmieraeT k noBepxHOCTH 
rui acra hh aToro pajmaTopa 7 h HaxoaHTca c hhm b tciuiobom KOHTaxTe. Jinx 
o6ecneHeHra paBHOMepHoro TeruiOBoro KOHTairra Meamy noBepxHocniMH 

6aTapeH 4 TepM03JieMCHTOB H OCHOBaHHeM 1 c OflHOH CTOpOHbl h paaHaTopoM 7 

c jipyroH cropoHbi pacnojioaceHbi tohkhc (He 6ojiee 100 mkm) cjioh 8 
20 TeanonpoBOflHOH nacrbi, Ha ocHOBe okhch 6epHJuiHfl h noJiHMemncHJioiecaHa. 

OcHOBaHHe 1 h CTepxHH 2 BbinojiHeHbi H3 MaTepna^a c bmcokhm 

K034)(|)HllHeHT0M TCnJIOnpOBOJIHOCTH, npeflnOHTHTeJlbHO, H3 MeTaJina, 

HanpHMep, H3 mc^h hjih JiaTyHH. B KanecrBe pajwaTopa 7 MoaceT 6brrb 
HcnoJib30BaHa KpCMHHCBan miacTHHa. 
25 CTepxHH 2 co cropoHbi KOHua, cKpemieHHoro c OCHOBaHHeM 1, 
npH6jiH3HTejibH0 na 1/2 hx juiHHbi cHa6acenbi TenjiOH30JiHpyiomHM noxpbiTHeM 
9, b KawecTBe MaTepnana KOToporo mojkct 6brrb Hcnojib30BaH nanHOJiecjwH 
(Heat Shrinkable Pack, RS Components Ltd. Catalogue Nov. 1992 - Feb. 1993, 
England, p. 51, stock no. 399899). TaKHM ace TeruioH30JiHpyioiHHM noKpbrnieM 
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9 (neHonojiHypeTaH) 3auuHiueHW h KOHTaKrapyioiUHe c oxpyacaioiuHM B03ayxoM 

nOBepXHOCTM OCHOBaHHa 1. 

GrepxcHH 2 b onHCbiBaeMOM npHMepe hmciot Kpymoe nonepeHHoe ceneHHe 
(oflHaKo, Moryr HMcrb nonepeHHoe ceneHHe h jijo6oh apyroii 4>opMbi) h mx 
5 cBo6ojiHbie kohuw BbinojiHeHbi b <J)opMe yceneHHbix KOHycoB, cyacaioiuHxca k 
TopuaM. Ha TopuoBbie noBepxHocrrH 3 cTepxHefi 2 HaHeceHO nmpo^HJibHoe 
noKpbrrHe 10, HanpMMep cremio hjih 3ojioto, Ha 6oKOBbie noBepxHocrrH 
cBoSoflHbix kohuob crepacHeH 2 HaHeceHO mnpo4x)6Hoe noKpbrrHe 11, 
HanpMMep (JrroporoiacT, wih creKno noBepxHOCTb KOToporo 
10 rajipo4x)6H3HpyeTCH o6pa6oTKOH Repel Silane. 

Pa3Mep nnomaflH TopuoBoii noBepxHOCTH 3 cTepacHeii 2 Bbi6paH b 

COOTBeTCTBHH C Tpe6yeMbIM 06beM0M V nepeHOCHMOH fl03bl H3 yCJIOBHfl 

BbincxnHeHH^ cooTHouueHHH: rae V — aceuaeMbiH o&beM 

KanJiH, (Jx)pMHpyK)mHHCH Ha topuoboh noBepxHocrrH crepxH^ npH H3BJieneHHH 
15 H3 pacrBopa, R (MKrt) — pajwyc TopuoBoii noBepxHOCTH 3 

yCTpOHCTBO, B COOTBeTCTBHH CO CnOCo6oM COHiaCHO H3o6peTCHHK), 

HcnoJib3yioT cjieiiyiomHM o6pa30M. 

OcHOBaHHe 1 co crepacHflMH 2 no3HUHOHHpyioT HanporaB iuiaHineTa 12 
((J)Hr. 4a) TaKHM o6pa30M, hto KaauibiH crrepxceHb 2 OKa3biBaerca HanpoTHB 
20 cooTBeTCTByromefi aneflKH 13 iuiaHiuera 12, 3anojiHeHHofi boahmm pacTBopoM 

14 BemecTBa, nozuiexaiuero nepeHocy, HanpMMep boahmm pacTBopoM 
ojiHroHyKJieoTHiia. 3aTeM ocHOBaHHe 1 nepeMeiuaioT b HanpaaneHHH k 
ruiaHUieTy 12 no norpyaceHHfl kohuob crepxHefi 2 (4)Hr. 4b) b pacTBop 14. 
3aTeM, nepeMeiuan ocHOBaHHe 1 co crepacHflMH 2 (c[)Hr. 4c) b 

25 npoTHBonojioacHOM HanpaBJieHHH H3BnexaioT crepxHH 2 H3 pacrBopoB, npn 
3TOM Ha TopuoBoii noBepxHOCTH Kaamoro crepxHJi 2 4x>pMHpyeTCH MHKpojio3a 

15 ((Jwr. 4d) pacTBOpa BemecTBa o6T>eMa V, kotopwh He 3aBHCHT ot rjiy6HHbi 
norpyxeHHjj crepxHfl 2 b pacTBop 14 (6jiaroaapa nmpocjsHJibHOMy h 
rHapo(|)o6HOMy no othouichhio k nepeHocHMOMy pacTBopy noKpbiTHio Ha 
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pa6oMCM koh Lie crrepacHfl), a onpe^cJiaercH no cymecTBy Jinuib pajiwycoM R 
TopuoBbH noBcpxHOCTH crrepxHH 2. IIoGne 3Toro ocyuiecTBJiaioT nepeHoc 

OCHOBaHHfl CO CTCpXCHHMH, HarpyXeHHblMH MHKpOfl03aMH paCTBOpOB K 

hochtcjik), HanpHMep k MHKpoMaTpHuc 16 (tjwr. 5a) na creiuwHHOH 
5 noBcpxHOCTH kotopoh HMeioTC^, pacnoJioxeHHbie peryjwpHo, cooTBercTBeHHo 
pacnonoxeHHio crepacHeii 2, ynacTKH 17 rena. OcHOBaHHe no3HUHOHHpyioT 
HanpoTHB noBcpxHOCTH MaTpMuw 16 TaK, hto xaauibiH crepaceHb 2 
pacnonaraercH HanpoTHB cooTBCTCTByioiuero ynacTxa 17 rejia. 3aTeM 
ocHOBaHHC nepeMeiuaioT b HanpaBJieHHH k MaTpHiie 16 (4)Hr. 5b) no crpenKc B 

10 no conpHKocHOBCHHft MHxpoiio3 15 c ynacTKaMH 17 rejiH. B npouecce OT6opa 
MHKpojio3 H3 HH6CK 13 nJiaHiiieTa 12 h ncpeHoca mx ko npHBeaeHHfl b 
conpMKocHOBCHHc c noBepxHOCTbio MaTpHUbi 16 TeMnepaTypy pacTBopoB 14 b 
HHeiiKax 13 ruiaHiueTa 12 h TeMnepaTypy TopuoBbix noBepxHocTefi 3 cTepacHeii 
2 nojmepxHBaioT no cymecrBy paBHoA TeMnepaType tohkh pocw oKpyacaiomero 

15 B03jiyxa, hto no3BOJiner npaKTHHecKM HCKJiioMHTb ncnapeHHe pacTBopa npn 
nepeHoce MHKpojio3bi. PerynnpoBaHHe TeMnepaTypw TopuoB crepxHeH 2 h 
nojwepacaHHe ee Ha 3ajiaHHOM ypoBHe o6ecneHHBaioT H3MeHeHHeM HanpaxeHHA 
mrraHHfl, noiiBojiHMoro k TepMo6aTapee 4 (<J)Hr. 2, 3) b 3aBHCHMOCTH ot 
CHraana flaTHHKa TeMnepaTypw (He noica3aH), ycrraHOBJieHHoro b TertnoBOM 

20 KOHTaKTe c ocHOBaHHeM 1. Tejib aKTHBHO BnHTWBaer pacTBop (4>hi\ 5c), b 
pe3ynbTaTe Hero npoHcxojiHT Ha6yxaHHe ynacTKOB 17 ($ur. 5d) raw h nepexoa 

MHKpOfl03 15 (4?Hr. 5c) B reJlb. OcHOBaHHe CO CTepaCHflMH 2 OTBOJWT OT 
MHKpOMaTpHlibl. IloCJie flpOMblBKH H BblCyill H BaH Rfl CTepaCHefi 2 yCTpOHCTBO 

roTOBO juw noBTopHoro uHKJia. 
25 YcTpoHCTBO, connacHO H3o6peTeHHio, no3BOJiaeT ocymecTBJWTb c bwcokoh 
TOHHOCTbio nepeHoc MHKpojio3 BonHbix pacTBopoB BemecrB o6l>eMOM 0.3-r-SO HJ1, 
hto no3Bo^fleT, b cbok) onepejib, ynpocTHTb npoixeaypy H3roTOBJieHHjj 
oJiHroHyioieoTHjiHOH MHKpoMaTpHiibi, coKpaTHTb pacxoii JlOporOCTOfllUHX 

MaTepHanOB, MHHHaTK)pH3HpOBaTb MHKpOMaTpHliy. 
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Jin* Jiy4Uiero noHHMaHHH Hacroaiuero H3o6peTeHHfl npHBOjwTca 
KOHKpeTHbie npMMepw ocymecTaneHH^ H3o6peTeHHfl, nonTBepamaiomHe 
pa6oTocnoco6HOCTb 3aaBJweMoro cnoco6a h ycrrpoHCTBa, TOHHOCTb h 

BOCnpOH3BOJIHMOCTb MHKpOJZ03HpOBaHHJI. 

5 IIpHMep 1 

OcymeCTBJWJOT MHKp0HO3Hp0BaHHe paCTBOpOB COOTBeTCTByiOmHX 
KOHUCHTpaiXHH OJlHIX>HyKJieOTHflOB, HCnOJlb3yeMbIX JUW HMM06linH3aiIHH 

ojiHroHyKJieoTRaoB Ha TBepaoM hochtcjic IlpHroTaBJiHBaioT pacrBopw 
oJiHroHyoeorazioB cxnejiyiomHx koh ucHTpami h \ 1,0 HMOJib/MKJi; 10 nMOJib/MKn; 

10 100 JIMOJIb/MKJI B 0.001 %-HOM paCTBOpe 6pOM(J>eHOJIOBOrO CHHCIX) B 

iiHCTHJUiHpoBaHHOM Bozie. PacTBopw 3arpyacaK)T b ruiaHiuer Ha 1/4^2/3 rny6HHbi 

jIHCCK. 

B Hcnojib3yeMOM 3aaBJweMOM ycrpoHCTBe pajwyc TopueBoii noBepxHocrH 
crepxHfl cocrraBJiaeT R=110 mkm. 
15 CrepaceHb norpyacaioT b npHPOTOBJieHHbic pacTBopw, H3BJicKaioT, npn 3Tom 
Ha Topue crepxHfl (Jx>pMHpyercH o&bCM pacTBopa b bhxic nacTH nojiyctjrepbi. H3 

CCpHH 10-TH H3MCpeHHH yCTaHOBJieHO HTO KaruiH pacTBopoB B BHUe MaCTH 

nonyc4>epbi npH TeMnepaType B03^yxa paBHofi 23°C h OTHocHTenbHofi 
anaxHocTH 70±10% HcnapaioTca 3a 4 ceK. 

20 3aTeM TeMnepaTypy npwroTOBJieHHbix pacTBopoB b iuiaHUieTe 
ycraHaBJiHBaioT h nojmepaoiBaioT no cymccTBy paBHofi TeMnepaType tohkh 
pocw una oicpyacaioiUHX ycjiOBHH Ha momcht npoBejieHRH H3MepeHHH. B 
3a^BJweMOM ycrpoHCTBe Taxxe ycrraHaBJiHBaioT h nojmepxHBaioT TeMnepaTypy 
CTepxHM no cymecTBy paBHyio TeMnepaType tohkh pocw wn yoioBHH 

25 OKpyacafoiuefi cpejibi Ha BpeMH npoBeneHHH 3KcnepHMenTa. 

Uhkh H3MepeHHH 3aKJiK)HaeTCH b cjiejiyioiueM. CrepaceHb norpyacaioT b 
pacTBopbi Ha pa3Hyio niy6HHy, H3BJieKaK>T, npH 3Tom Ha Topue crepaaifl 
4)opMHpyeTC^ o6i>eM pacTBopa b BHue nacTH nojiycc|)epbi, h BbmepxHBaioT b 
TeneHMH 2-^15 MHHyr b TaKOM coctoahhh. flpn stom c noMouibio MHKpocKona 
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MapKH MECMO, cHa6xeHHoro oKynapoM co uiKanoii (npH yBeJiHHeHHH 57.5 
KpaT; ueHa Rcncum niKanbi 14 mkm) no BbicoTe nacrrM c4>opMHpoBaHHoro b 
BHjie nojiyc^pw o&beMa pacTBopa Bejiyr HafxrnoaeHHe 3a (|)opMHpoBaHHCM h 
H3MCHCHHCM MnKpooGijCMOB pacTBopoB Ha Topue CTepaaw. 3aTeM B3HTyK) 
5 npo6y nepeHocsT Ha cyxofi HaitnoHOBbifi ^mibTp ( Hybond-N+, Amersham 
International) h 3aMepaK>T pa3Mep noJiyneHHoro nama. H3 npoBeneHHbix 20-th 

H3MCpCHHH yCTaHOBJieHO, HTO JWX npOBepHeMOTO JXHana30Ha KOHUeHTpailHH 

BbicoTa 4>opMHpyioiUHXCfl Kanenb Ha Topue crepxttfl He H3MeHfleTca b npeaejiax 
ueHbi nejieHHH uiKanbi npH6opa (i\e. He 3aBHCHT ot KOHixeHTpauHH pacTBopoB 
10 ojiHroHyKJieoTHflOB b npe^ejiax norpeuiHOCTH H3MepeHHfi), pa3Mepbi nflTeH Ha 
4>unbTpe ojiHHaKOBbie b npejiejiax ueHbi neneHHa uiKajibi npH6opa, hto 
nojiTBepxuiaeT TOHHocTb h BOcnpoH3BojWMocn> cnoco6a. AHanorHMHbie 

H3MepeHHH C TaKHMM 7KC pe3yJIbTaTaMH npOBOUHJIHCb C HCnOJIb30BaHHeM B 

KanecTBe hochtcjih nneHKH noJiHaKpnaaMH^Horo rcnn tojiiuhhoh 5 mkm, 
15 o6pa30BaHHOH Ha noBepxHOCTH creitna. 
IIpHMep 2 

OnpeaeJieHHe tohhocth h BOcnpoH3BojWMocrH cnoco6a 
BocnpoH3BOiiHMocTb h TOHHOCTb 3aaBJiaeMoro cnoco6a onpeneJwercH no 
pa3BeaeHHio genu pacTBopa KpacHTena, nepeHocHMoii c noMombio 
20 npejuiaraeMoro ycTponcTBa b H3BecxHbiii o&beM nHCTmiJiHpoBaHHOH Boaw h 
H3MepeHHeM pa3BeneHHfl no Koa^HUHeHTy noniomeHHfl CBeTa Ha ;uiHHe 
BOJiHbi, 6jih3Koh k nHKy nomouieHHH jum jtaHHoro KpacHTCJU. IlpH pajiwyce 
TopueBofl noBepxHOCTH crepacHS R=110 mkm, pacneTHbiH o6T>eM KanjiH, 
C(Jx)pMHpoBaHHoii Ha Heft, cocTaaruieT «1.4 hji. Pa3BeaeHHe 3toh ao3bi b 500 

25 MKJl o6l>eMe JIHCTHJLnHpOBaHHOH BOflb! COCTaBHT 5x10^ pa3. 

ripHroTaBJiHBaioT HacbimeHHbiii npH KOMHaTHOH TeMnepaType pacTBop 
KpacHTens Safranin'a MN b jiHCTHJUiHpoBaHHOH boac PacTBop (fcjuibTpyiOT Ha 
crreKJiMHHOM (JwJibTpe c aHaMerpoM nop 100 mkm, pa36aBJunoT Ha 20% h 
HcnoJib3yiOT KaK hcxohhwh npH npoBeaeHHH Bcex najibHeHWHX H3MepeHHH. 
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Una npoBejieHHa H3MepeHHii ciicktpob nomoineHHJi Hcnojib3yiOT 
cneKTpo(Jx)TOMeTp Shimadzu UV-VIS; Model UV-160 (Shimadzu 
Corporation). 

npHPOTaBJiHBaiOT npo6w H3 yKa3aHHoro hcxohhofo pacrBopa KpacHTera 
5 pa36aBJieHHeM ero jwcTHJiriHpoBaHHOH bohoh b 10 3 pa3a m b 10 5 pa3a. Una 
npHroTOBJieHHbix npo6 H3McpHK)T cneKTp nonnoiueHtm (b oSnacrH nHKa win 
Safranin'a MN). Ilo cneKTpaM H3MCpHiOT CHinanbi b nHKax h BbiHHCJwiOT mx 
oTHOiueHHe. OrHouieHHe cHmanoB jyw sthx HByx npo6 cocTaBJmeT 98, hto 
nojrrBepamaeT B03MoxHocrb Hcnojib30BaHHH HcxojiHoro pacrBopa am 

10 H3MepcHHH CHraanoB b nHKax cneKTpoB nonioineHHfl juw npo6 npM 
pa36aBJieHHH HcxonHoro pacTBopa no 10 5 pa3a (oaomaeMoe pa36aBJieHne 
jiojixho cocTaBJWTb 5x10^ pa3a). 3aBHCHMOcrb H3MepeHHoro cnraana S b nmee 
nomoiueHHa onpeneJiaercH BbipaaceHHeM S 0 =k' Ir (1), rue k' - ko3(|>4)Huhcht 
nponopuHOHanbHOCTH onpeneJiaeMbiH H3 (1) npn pa3BeaeHHH hcxojwoid 

15 pacrBopa r = 10 3 pa3, r - pa36aaneHHe onpeaejmeMoe H3 coothouichhh 

r ~ Vd y Vk mc V * °^ rb£M flHCTuruiHpOBaHHOH boam, V k o&bCM npo6bi, 

V A 

coaepacameii KpacHTenb. Tax Kax V k «V d , Toraa H3 (2) r«-^-(3). Ilocjie 

k* Va 
nojicrraHOBKH (3) b (1) nojiyHHM S = —-V k (4), o6o3HaHHM -f- = k (5) h 

V d k % 

nojicTaBHB b (4) nanyHHM BbipaaceHHe V k = S • k (6) juia nepecneia H3McpcHHbix 

20 cHrHanoB b nHKax cneKTpoB nomouieHHa juw cepnn H3MepeHHH, npn bhccchhh 

jio3 HcxoiiHoro pacTBopa co crepxHa b o&beM jmcrmnsnsi bojiw 3arpyxceHHoro 

B M3MepHTeJlbHyK) KIOBCTy. 

k paccHHTbiBaercH no BbipaaceHHflM (1) h (5) npM r=10 3 Hcxojworo 
pacTBopa w cocTaarmeT 349.50 hji. 
25 B 3a$iBjmeMOM ycTpoficTBe ycTaHaanHBaioT h noimepacHBaioT TeMnepaTypy no 
cymecTBy paBHyio TeMnepaType tohkh pocw nm ycjioBHH OKpyxaiomeii cpejibi 
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Ha BpeMfl npoBencHHH 3KcnepHMeHTa (TeMnepaTypa oKpyacaiowefi cpenbi 
20±5°C h oTHOCHTejibHan BJiaxHocrb 70±10%). 

Uhkji M3MepeHHa 3aKJH0Haercfl b oriejiyiomcM. CrepaceHb norpyacaiOT b 

HCXOilHWH paCTBOp, H3BJieKaK)T, npH 3TOM Ha TOpue CTCpaOW (J)OpMHpyeTCH 

5 o&beM hcxohhoix) pacTBopa b BHAe Macro nojiyc4>epbi, h BbiaepacHBaiOT b 
TeneHHH 2-5-10 mhhjt b TaxoM coctoahmh, npH 3tom c noMouibio MHKpocKona 
MapKH MEC-10, CHa6^ceHHoro OKyjwpoM co uiKanofi (npH yBejiHHeHHH 57.5 
KpaT; ueHa jiejiemw uncajibi 14 mkm) no bhcotc Macro nojiyc4>cpbi Beayr 
HaSjiioiieHHe 3a H3Mchchhcm MHKpoo6i>cMa HcxoflHoro pacTBopa na Topue 
10 cTcpxHH. HHCTyio KBapueByio KioBeTy (npoMbrryio otcthjuwtom) 3anojiraioT 

700 MKJl flHCTHJIJIHpOBaHHOH BOflbl, nOMdUaiOT B CneKTpO(|)OTOMeTp H CHHMaiOT 

cneKTp noniomeHra (ahcthjumt — ahcthjuijjtX H3MepjiK>T 3HancHMe (Jx)Ha R 
3aTeM b Hec norpyacaioT cxepxceHb ycrpoHCTBa, npH 3tom ao3a Hcxoiworo 
pacTBopa co crepxra "cMbiBaerca" b KioBcry, noJiyseHHbiH pa36aBJieHHbiH 

15 pacTBop TmaTCJibHo nepeMeiuHBaioT b kjobctc tohkoh ctckjwhhoh nanoMKofi. 
KioBCTy BHOBb noMeiuaioT b cncKTpo4>OTOMeTp h 3anHCbiBaioT cneKTp 
norjiomeHHa pa36aBJieHHoro pacTBopa, a TaKace H3MepaioT BeJiHHHHy CHraana S 
b nmce nonnoiueHHJL Bee pe3ynbTaTbi H3MepeHHH noJiynaioT b BHfle cneKTpos h 
3anHCbiBaioT cpeacTBaMH cneKTpotjxyroMCTpa Ha BcrpoeHHOM npHHTepe. 

20 TaKHM o6pa30M npoBOMT 10 iihiuiob H3MepeHHH. flaHHbie H3MepeHHH 
npencTaBneHbi b Ta6jiHue 1. 

OueHKa fleflcTBHTejibHoro 3HaMeHHfl nepeHeceHHoro MHKpoo6i>eMa - V 
npoH3BojiHTca no BbipaaceHHK): 



OueHKa cpenHefl KBajiparoMecKOH norpeuiHocro H3MepeHHH npoH3BojiHTca 
no (jwpMyne: 



rae n — mhcjio H3MepeHHfi; 



25 



V i — 3HaneHHe o6T>eMa ouiejibHoro H3MepeHHa H3 Ta6jiHUbi 1. 
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10 



15 



20 



h 2 (8). 



TaK KaK HHCJIO H3MCpCHHH OipaHHHCHO, JUUi OUpCHOlCHHSi nOJiyiUHpHHbl 

aoBepHTenbHoro HHTepBana e p Hcnouib3yeTCH 3aKOH pacnpeaejieHHfl 
CTbioneHTa; 

s p =t p^ ^ rjie *p ~ K034)(})HUHeHT pacnpejiejieHHH 

CTblOJieHTa MIX MHCJia H3MCpCHHH fl C JlByXCTOpOHHeH JlOBCpHTenbHOH 

BcpOHTHOCTbfo p f (onpenejwcraj no TaSjiHue 5; "Ta6jiHUbi no MaTeMaTHMecKOH 
CTaTHCTHKe", n. Miojinep h ap.; H3jiaTejibCTB0 "OHHaHcw h craTHCTHKa", 
1982r). 

TaSnHua 1 



Ni 


Ooh (F) 


CHraan.(S) 


O&beM, mi (V=(S-F)xK) 




-0.00016 


0.003889 


1.414643 


2 


-0.00048 


0.005079 


1.941667 


3 


0 


0.005159 


1.802976 


4 


-0.00016 


0.006508 


2.33 


5 


-0.00048 


0.003968 


1.553333 


6 


-0.00032 


0.004524 


1.692024 


7 


0.000952 


0.005238 


1.497857 


8 


0.000952 


0.003889 


1.02631 


9 


-0.00063 


0.00381 


1.553333 


10 


0 


0.0023571 


8.238214 



flaHHbie H3McpCHHH npHBejieHHbie b Ta&nnue 1 aHanH3HpyK)Tcfl, H3MepeHne 
N10 OTSpacbiBaerca H3 paccMOTpeHH*. PacneT noipeiuHocTefi npoBOiiHTCH no 
25 4>opMyjiaM (7), (8) h (9). Hjix n=9 h ^=2.306 noJiyneHo: F= 1.646 mi; 
5 =0.364 an, s p =0.29 hji (npH npHHOTofi p=0.95). 
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To ecrb, npn aoBepHTeJibHoif BepoflTH octh 0.95, norpeuiHocrb jK>3HpoBaHHa 
cocrraBHna ±0.29 hjj mm ±17.6% (aonycroMaa noipeuiHocrb juw ,ao3HpoBaHHJi 
bohhwx pacTBopoB ojiHroHyKJieoTHjioB Ha MHKpOMaTpH uy cocTaBJiaeT ±20%). 
TeopeTHHecKH paccHHTaHHoe 3HaneHHe nepeHOCHMoro o&beMa (V«1.4 hji. npH 
5 R=110 mkm) MeHbiiie ycTaHoaneHHoro 3KcnepHMeHTanbHO. 3to o&bflCHHCTCH 
tcm, hto KOHueHTpauHH KpacHTdiH b HcxoflHOM pacTBope BblSnpaJiaCb C yHCTOM 
HHXHero npeaena HyBCTBHTenbHocra cneKTpocJx)TOMeTpa. rioaTOMy hcxoahmh 

paCTBOp BblHJOKfleHHO HMCJI Bfl3KOCTb 3HaHHTCJTbHO BblUie TeopeTHHeCKH 
B03M03KHOH H npH H3BJIC4CHHH CTCp^CHH H3 HCPO nOKpblBaJI TOHKOH IU1CHKOH 

10 nacTb norpyacaeMofi 6okoboh noBepxHocrH crepaeHfl, Hero He npoHcxojiHT b 
pa3peujeHHOM wana30He Bfl3KOCTeft juw peajibHbix pacTBopoB 

OJlHrOHyKJieOTHHOB. 

IIpOMbllllJieHHaH npHMeHHMOCTb 

3aaBJweMbie cnoco6 h ycrpoHCTBo HaxojwT npHMeHeHHe juw fl03HpoBaHHa h 
15 BHeceHHfl MHKpojio3 BojiHbix pacTBopoB, coaepxaiunx 6HOJioniHecKHe 
KOMnoHeHTbi — (JjparMeHTbi flHK, xpoMocoMbi, kjictkh h ap., Kaic b 
4)yHaaMeHTanbHbix nccjiezioBaHHHx Tax h b npHKJiajiHbix ofinacnix — 
Me^HUHHe, cenbCKOM xo3HHCTBe. KpoMe Toro, 3aHBJueMbifi cnoco6 H 
ycrpoHCTBO Moryr HaMTH npHMeHeHHe h b apymx oftnacrax HayKH, tcxhhkh h 
20 HapoflHoro X03HHCTBa, b cjiynaflx Korcia B03HHKaeT Heo6xonHMOCTb 
npnroTOBJieHra 6oJibiuoro KOJiHHecTBa oflHHaicoBbix MHKpoo&beMOB BOjiHbix 
pacTBopoB BeuiecTB, nepeHeceHHfl hx k o&beKTy h BBeaeHHfl hx b japyrne 
pacTBopw hjih HaHeceHHfl Ha nosepxHOCTb "TBepflbix" (ram y creKJia, nopncTbie) 
Ten. 
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OopMyjia H3o6pereHHJi 

1. CnOC06 MHKpOJI03HpOBaHHfl BOJlHblX paCTBOpOB BCUieCTB Ha HOCHTCJIb C 

Hcnojib30BaHHeM TpaHcnopTHpyiomero aneMeHTa crepacHeBHiiHOH (frcpMbi, 
5 BKJiioHaiomHH cManHBaHHe TopueBoii noBepxHocTH TpaHcnopTHpyiomero 
aneMeHTa bouhmm pacTBopoM BemecTBa, o6pa30BaHHe Ha stoh noBCpxnocrH 
3aaaHHOH fl03bi 3Toro BemecTBa, nocjieayioiuee nepeMeuieHHe h 
conpHKOCHOBCHHc ee c noBepxHOCTbio hochtcjih, oTJiHnaioiiiHHCfl TeM, hto 
TeMnepaTypy BojiHoro pacTBopa BemecTBa h TeMnepaTypy TopuoBoii 
10 noBepxHocTH TpaHcnopTHpyiomero aneMeHTa b npouecce o6pa30BaHHH ao3bi h 
ee nepeMemeHHfl nojmepxHBaioT no cymecTBy paBHofl TeMnepaType tohkh 
pocw OKpyxcaiomero B03jiyxa. 

2. Cnoco6 no n.l, oTJiHHaiomHHCfl TeM, hto b KanecrrBe Bojmoro pacTBopa 
seuiecTBa 6epyr bojihwh pacTBop ojiHroHyxjieoTHjia. 

15 3. YcTpOHCTBO JUISi MHKpOfl03 HpOBaH KH BOflHMX paCTBOpOB BeilXCCTB, 

cojiepacaiuee ocHOBaHHe (1) b 4>opMe ruiacTHHbi, Ha ojwoii cropoHe kotopoh 
3aKpeaneHo ojihhmh kohiwmh MHOxcecrBO CTepacHefi (2), TopuoBbie 

nOBepXHOCTH (3) CBo6oflHbIX KOHUOB KOTOpblX HaXOJWTCfl B OflHOH nJIOCKOCTH, 

OTJiHMaiomHecH TeM, hto ycTpoiicTBo cHaGaceHo cpeacTBOM nojwepxaHHfl 
20 TeMnepaTypw TopuoBbix noBepxHocrefi (3) CBo6ojiHbix kohixob CTepacHeii (2) no 
cymecTBy paBHofl TeMnepaType tohkh pocw oxpyacaiomero B03jayxa. 

4. YcTpOHCTBO no n. 3, OTJinnaiomeecfi TeM, hto b KanecTBe cpeacTBa 
no/wepacaHHa TeMnepaTypw Hcn0Jib3OBaHa 6aTapea (4) aneMeHTOB IlejibTbe, 
BbinojiHeHHaa b 4>opMe nnacrHHbi no pa3MepaM ocHOBaHHfl (1), 

25 KOHTaKTHpyiomaa c ocHOBaHHeM (1) co cropoHH, npoTHBonoJioacHofi 

OCHameHHOH CTep)KHHMH (2), npH 3TOM OCHOBaHHe (1) H CTep)KHH (2) 

BbinoJiHeHbi H3 TenJionpoBOOToro MaTepnana. 

5. YcTpoiicTBo no n.4, OTJiHnaiomeecH TeM, hto njiacTHHa h ocHOBaHHe (1) 
BbinoJiHeHbi H3 MCTanjia. 
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6. ycTpoiicTBO no Jiio6oMy H3 n.n. 3+5, oT/iHHaiomeecfl TeM, hto kohum 
crrepacHeH (2) co crropoHbi imacTHHbi cHa6xeHbi TeruiOH30JiHpyiomHM 
nOKpblTHeM (9). 

7. ycrpoHCTBO no n. 6, oxnHHaioiueecH TeM, hto Ha TopuoBbie noBepxHocTH 
5 (3) cTepacHeii (2) HaHeceHo nwpocfcunbHoe, a na hx 6oxoBbie noBepxHocTH — 

niflpo4)o6Hoe no othouichhio k BOiiHOMy pacTBopy noKpbrrHc (10, 11 

COOTBCTCTBeHHO). 

8. YcTpoHCTBO no n. 6, crrnHHaioiueecfl TeM, hto ruiomaab topuoboh 
noBepxHocTH (3) Kaamoro CTepaaui (2) BbiSpaHa c yneTOM BbinojiHCHHfl 

10 cooTHOiueHH^: V*l/37ci? 3 - O^hji), nae V — acenaeMbifi o&beM jio3w, R (mkm) 
— pajwyc TopueBoii noBepxHocTH (3) (rrepxHH (2). 

9. ycrpoHCTBO no n. 7, OTjmnaiomeecfl TeM, hto Ha Topubi crepxHeii (2) 
HaHeceHo noKpbiTHe (10) H3 creiejia. 

10. YcTpoHCTBO no n. 9, oTJiHHaiomeecfl TeM, hto Ha 6oKOByio noBepxHocrb 
15 cTepxHeii (2) HaHeceHo noKpbrrwe (11) H3 (JrropoiuiacTa. 

1 1. YcTpoiicTBO no n. 9, OTJiHnaioiueeca TeM, hto 6oKOBaa noBepxHocrb 
cTepxHefi (2) noxpbrra CTeioioM h 3aTeM o6pa6oTaHa Repel Silane. 
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